Factor analyses have been used to interpret spatial and temporal variation of genotype and gamete frequencies. Four loci (alcohol dehydrogenase, a-glycerophosphate dehydrogenase, esterase-6 and aldehyde oxidase) have been analyzed from two wine cellar and two field populations of Drosophila melanoguster, collected during a one year period. The high correlations of the Adh locus with the first factor are postulated to be the manifestation of systematic pressures and those of Aldox with the second factor to be the manifestation of the stochastic pressures. The influence of the first factor is greater for a-Gpdh and Est-6 loci than that of the second factor. However, it is proved that both factors act on the four loci. 
I. Introduction
The equilibrium values for the allele frequencies of all genes are the result of four sorts of pressures : recurrent mutation, recurrent migration, selection and fluctuations attributable to genetic drift (WRIGHT, 1970) . The information available at the moment indicates that recurrent mutation has as an essential function to produce de novo variation, together with recombination (L EWONTIN , 1974) . Random fluctuation of gene frequencies, due to the random sampling of gametes, leads to fixation or loss of alleles in the population (K IMUR .a, 1964) (FISHER, 1958) . The allele frequencies of all genes belonging to the same organism would have an ideal peak, and around this peak would be a ndimensional spherical space, in which the real gene frequencies submitted to all sorts of pressures acting on the whole genome would be developed.
Our I!ICKINSON (1970) and P OULIK (1957) .
The Adh, a-Gpdh and Est-6 loci were each polymorphic for two alleles, F and S. The Aldox locus was polymorphic for three electromorphs. One allele, Aldox'' S was not found in the cellar populations and also had much lower frequencies (0.0107) in the field populations. This allele was pooled with Aldox s , so that just two allelic classes were analyzed in the factor analyses.
Five factor analyses were carried out : one for the frequencies of the 12 genotypes (3 at each of 4 loci) and one each for the gametic combinations of each locus with the other three (Adhl-, a-Gpdhl-, Est&mdash;6/&mdash; and Aldoxl-). Considering that the electrophoresis data come directly from natural populations, we cannot distinguish between the two double heterozygote classes, so the gamete frequencies are calculated using the zygote frequencies (S PIESS , 1977 (fig. 4) .
Regarding the genotype frequency analyses, the Adh, a-Gpdh and Est-6 homozygotes (in this sequence) have the greatest projection on the first axis, although the direction of the projection of the Adh locus is opposite to the other three loci ( fig. 1 ). AdhFF, a-Gpdh SS , Est-6 SS and Aldox ss are projected in the positive direction on the first axis, and the alternative homozygotes are in the negative direction. This means that changes in Adh FF homozygote frequencies are in the same direction as changes in SS homozygote frequencies for the other three loci. The three Aldox genotypes have the greatest projection on the second axis. The heterozygotes at all four loci have strong projections on the second axis and they always have greater absolute values, and are opposite in direction to the two homozygotes.
B. Gametic associations
Regarding the Adhl-gamete frequency analyses ( fig. 2 ), all gametes which have a large projection on the positive direction of the first axis, have the Adh l allele in common, while the gametes projected on the negative direction of the same axis have the Adh s allele in common. Only the slow (S) coupling-phase of Adhla-Gpdh gamete has a greater projection on the second axis.
In the a-Gpdhl-analysis ( fig. 3 ) the positive direction of the first axis contains more points overall than the negative one, and all the points involving a-Gpdh s . For Est-6/-, the gametes carrying the Est-6 z allele and the Est-6 F lAdh F and Est-6 F la-Gpdh s gametes are in the positive direction of the first axis ( fig. 4) . Figure 5 shows no directional trends in the locations of Aldox F l-or Alox s l-gametes.
IV. Discussion
The directional phenomena, acting on half of the genome in one direction, and on the other half in the opposite direction, should be identified with the factor that explains the maximum variability ; moreover all the coefficients of this factor should have the same sign (i.e. positive) in the genotypes and the gametes favoured by directional forces, and they should have opposite sign in the genotypes and the gametes disfavoured by directional forces. Stochastic phenomena can favour one allele in a population while not doing the same in another population, and furthermore can change direction from one generation to another. Thus, the stochastic phenomena can be identified with the factor which explains less variability, and at the same time the coefficients of this factor will have positive and negative sign. The signs are randomly distributed, except in the analysis of the genotypes, in which the sign for this factor will be different from the homozygotes to the heterozygotes.
Hypothetically, the first factor (or the first principal component) could be associated with the systematic pressures, and the second factor (or the second principal component) could be associated with the stochastic pressures. Both pressures are uncorrelated and acting simultaneously on all genes, so they can be represented on the orthogonal axes provided by the factor analysis.
The Adh, a-Gpdh and Est-6 loci are affected more strongly by the first factor than by the second factor (fig. 1) ; while the Aldox locus is more under the control of the second factor than of the first factor (greater projection on the 2nd axis in fig. 1 ). If we assumed that the first factor indicated systematic pressures and the second one indicated stochastic pressures, it could be deduced that the Adh, a-Gpdh and Est-6 loci could be affected more strongly by the systematic pressures and that the Aldox locus could be more under the control of the stochastic phenomena than of systematic pressures. This interpretation would be consistent with the results of C AVENER & C LEGG (1978, 1981) (1979, 1980) As we have observed in figure 1 , the Adh locus is the most strongly influenced by the first factor, and as a result all gametes in the positive direction of figure 2 have in common the Adh F allele, although the high fitness of the a-Gpdh s allele means the coupling-phase of this gamete (Adh S la-Gpdh s ) is more influenced by the 2nd factor. Stochastic pressures are controlling the distribution of this gamete by counteracting the opposite actions of the directional pressures on both alleles (Adh s , a-Gpdh s ).
As a consequence of the strong influence of the first factor on the Adh locus it can be observed in figure 3 and 4 that all the gametes with S alleles for the first locus are on the positive axis of directional factor, except the gametes carrying Adh F allele from figure 3 and the gametes carrying Adh F and a-Gpdh s alleles from figure 4. This correlates with the sequence of intensity of the directional pressures for such loci. The influence of the 2nd factor increases from figure 3 to figure 5, showing in figure 5 an equal distribution of the gametes in the four axes, because the directional pressures measured in the Aldox locus would be acting on the genetic background. Therefore, stochastic pressures are as important as directional pressures for this last locus.
To summarize, factor analysis of genotypic and gametic frequencies in four populations from different ecological environments, and sampled during 1 year, could reveal a systematic factor and a stochastic factor, with the relative magnitude of effect of both of them on each locus analyzed. This analysis could provide some evidence that the maintenance of genetic polymorphism in natural populations could be due to an equilibrium between systematic pressures and stochastic pressures, acting on the entire genome of the individuals. That hypothesis must be demonstrated in subsequent experimental work.
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